[l-Bis(di-o-tolylphosphanyl)methane-1:2j 2 P:P Key indicators: single-crystal X-ray study; T = 100 K; mean (C-C) = 0.006 Å; disorder in main residue; R factor = 0.040; wR factor = 0.092; data-to-parameter ratio = 18.3.
In the title compound, [Ru 3 (C 29 H 30 P 2 )(C 19 H 17 PS)(CO) 9 ]Á-0.25CH 2 Cl 2 , the atoms of the dichloromethane solvent molecule have a fractional site occupancy of 0.25; the dichloromethane molecule is disordered about an inversion centre. The bis(di-o-tolylphosphanyl)methane ligand bridges an RuRu bond and the monodentate phosphane ligand bonds to the third Ru atom; its S-bonded phenyl ring is disordered over two orientations in a 0.53 (4):0.47 (4) ratio. All the P atoms are equatorial with respect to the Ru 3 triangle: each Ru atom also bears one equatorial and two axial terminal carbonyl ligands. The dihedral angles between the two benzene rings attached to each P atom of the diphenylphosphanyl ligand are 68.4 (2) and 71.5 (2) . In the crystal, molecules are linked into [001] chains via intermolecular C-HÁ Á ÁO hydrogen bonds. Weak intermolecular C-HÁ Á Á interactions also occur.
Related literature
For general background to triangulo-triruthenium derivatives, see: Bruce et al. (1985 Bruce et al. ( , 1988a . For related structures, see: Shawkataly et al. (1998 Shawkataly et al. ( , 2004 Shawkataly et al. ( , 2010 . For the synthesis of diphenyl((phenylthio)methyl)phosphine, see: Sanger (1983) and for that of bis(di-o-tolylphosphanyl)methane, see : Filby et al. (2006) . For the stability of the temperature controller used in the data collection, see : Cosier & Glazer (1986) .
Experimental
Crystal data [Ru 3 (C 29 Table 1 Selected bond lengths (Å ).
Ru1-P1
2.3594 (11) Ru2-P2 2.3476 (11) Ru3-P3 2.3289 (12) Table 2 Hydrogen-bond geometry (Å , ).
Cg1 and Cg2 are the centroids of the C7-C12 and C14-C19 benzene rings, respectively. 
D-HÁ
Á ÁA D -H HÁ Á ÁA D Á Á ÁA D -HÁ Á ÁA; z þ 1 2 ; (ii) x þ 1; y; z; (iii) Àx; y À 1 2 ; Àz þ 1 2 ; (iv) x; Ày À 1 2 ; z À 1 2 .
metal-organic compounds
Data collection: APEX2 (Bruker, 2009 ); cell refinement: SAINT (Bruker, 2009 ); data reduction: SAINT; program(s) used to solve structure: SHELXTL (Sheldrick, 2008 ); program(s) used to refine structure: SHELXTL; molecular graphics: SHELXTL; software used to prepare material for publication: SHELXTL and PLATON (Spek, 2009 ).
[ -Bis(di-o-tolylphosphanyl)methane-1:2 2 P: Comment A large number of substituted derivatives, Ru 3 (CO) 12-n L n (L = group 15 ligand) have been reported (Bruce et al., 1985 (Bruce et al., , 1988a . As part of our study on the substitution of transition metal-carbonyl clusters with mixed-ligand complexes,
we have published several structures of triangulo-triruthenium-carbonyl clusters containing mixed P/As and P/Sb ligands (Shawkataly et al., 1998 (Shawkataly et al., , 2004 (Shawkataly et al., , 2010 . Herein we report the synthesis and structure of the title compound.
The asymmetric unit of title triangulo-triruthenium compound consists of one triangulo-triruthenium complex molecule and one-quarter molecule of dichloromethane solvent. The dichloromethane solvent lies across a crystallographic inversion center leading to the disorder of this solvent molecule over two positions. The bis(di-o-tolylphosphanyl)methane ligand bridges the Ru1-Ru2 bond and the monodentate phosphine ligand bonds to the Ru3 atom. Both phosphine ligands are equatorial with respect to the Ru 3 triangle. Additionally, each Ru atom carries one equatorial and two axial terminal carbonyl ligands (Fig 1) . The dihedral angles between the two benzene rings (C1-C6/C7-C12 and C14-C19/C20-C25) are 68.4 (2) and 71.5 (2)° for the two diphenylphosphanyl groups respectively.
In the crystal, the molecules are linked into one-dimensional chains along c axis via intermolecular C9-H9A···O1 hydrogen bonds (Fig. 2 , Table 1 ). Weak intermolecular C-H···π (Table 1) interactions stabilize the crystal structure.
Experimental
All manipulations were performed under a dry oxygen-free nitrogen atmosphere using standard Schlenk techniques.
All solvents were dried over sodium and distilled from sodium benzophenone ketyl under dry oxygen free nitrogen. Diphenyl((phenylthio)methyl)phosphine (Sanger, 1983) and bis(di-o-tolylphosphanyl)methane (Filby et al., 2006) were prepared by the reported procedures. Ru 3 (CO) 10 (µ-(2-CH 3 C 6 H 4 ) 2 PCH 2 P(2-CH 3 C 6 H 4 ) 2 ) was prepared by reacting Ru 3 (CO) 12 with bis(di-o-tolylphosphanyl)methane in presence of sodium benzophenone ketyl radical in THF. The title compound was obtained by refluxing equimolar quantities of Ru 3 (CO) 10 (µ-(2-(CH 3 C 6 H 4 ) 2 PCH 2 P(2-CH 3 C 6 H 4 ) 2 ) and P(CH 2 SC 6 H 5 )(C 6 H 5 ) 2 in hexane under nitrogen atmosphere. Orange blocks of the title compound were grown by slow solvent / solvent diffusion of CH 3 OH into CH 2 Cl 2 .
Refinement
All hydrogen atoms were positioned geometrically and refined using a riding model with C-H = 0.93-0.97 Å and U iso (H) = 1.2 or 1.5U eq (C). The C31-C36 benzene ring is disordered over two positions with refined site occupancies of 0.53 [µ-Bis(di-o-tolylphosphanyl)methane-1:2κ 
Special details
Experimental. The crystal was placed in the cold stream of an Oxford Cryosystems Cobra open-flow nitrogen cryostat (Cosier & Glazer, 1986 ) operating at 100.0 (1) K. (7) 0.003 (7 
